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(54) ELECTROPLATING METHOD 

(57)Abstract: 

PURPOSE: To improve the wear resistance and heat resistance of a plating film by using an Ni plating liquid into which an amine 
borane compd. and water- insoluble materials are incorporated in executing electroplating. 

CONSTITUTION: The amine borane compd. such as dimethyl amine borane is added at about >4g/l to the Ni (alloy) plating liquid 
having a prescribed compsn. The insoluble materials consisting of various granular materials, pulverous inorg. particles of AI203, 
Si02, etc., pulverous org. particles of polytetrafluoroethylene, etc. and fibers such as glass fibers are selected and are added at 
about 5W500g into 11 plating liquid. A quanternary ammonium salt is added in addition to the amine borane compd. thereto if 
necessary. An object to be plated is electroplated by using the plating liquid having such compsn. The plating film obtd. by the 
above-mentioned method is highly resist ant to wear and is provided with characteristics such as lubricity, non-tackiness, 
release property, water repellency, heat resistance and corrosion resistance. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA8Va4XHDA36 1 221 394... 2007/01/26 



®b*h^!*/t(jp) © ft tti m a m 
© ^ m 4f f*£r (A) 0H61 -221394 

©Int. CI. < OailE-?- P5?061^( 1986)1 0/9 1 B 

C 25 D 3/56 1 0 1 6686- 4K 

«SEft ^gjcof^ 2 (^91) 

®«r S3 PS 60- 61004 

@tti 01 PS60C 1985) 3^273 

§3 * ^ fit ft Milima^652-85 

®Jfe §J§ * fk S » tUjrb*llJlTB29-2 

@2£ 0J * _L 3 tfc^7fr&£:»T 5 -15-302 

©m n a ittixttifta ^ rtn£E® apt 3 t § i 
©ft s a 



M Iffl ♦ 

1. % h o £ 

m a to o % m 

2. flF * © *5 S 

^i6^HXWt- * 4- & O $ Mtffl^ 
-C&tooSlfcSrmSltooft-rat ti/SSi 
:T * «5l to o S^^ 0 

« x * * * « a ~ ? * * «> 9 * *k xtt 

-**^:#£toOfttt*:/8V*-Cttto^ft«fo* 

m 21 to ^ % * t <h^^m^^*^ti5itoo$ 

3. 



IE K £5 4 jR7 >- - * a jfi 22 (t X 1? -g- 5ff -t 2> 

a * n m a # -t © n ss * 

SIC (^y=«^*-^>fK)^a-BN(^N^ 
A S <£ ft 5 X ) 3:#:#f3«rA:tS<&-*4-^ - U 

AJ6^»tttot?i* K*'h« it £fe , 

jefe**. ^ « ^ to o § ^ m wt to ^> t & k 



—501 



a* # k: /h 3 < • tooftfS©t»J5Xj5£:fr<!:L-C3f£S 
5 P<5 J3 £> £ -h « &ma&toc>ft*£-Cttm^too 

-C * o 

% w o g g 

«ft7tmsitoo $ ^m^^^^&ko t & 

* * o Tfc i£ , r $ y*7yft^iXW:T 5 v 
a. % ?& X WL - y ^^^to^ ft K *5s flQ 

t©tooftifc*ffi^Tteto-z>s»*iE»to^ft u 
« ft -c u» * <h # *c * -t © # © si^ cc J5 £ -c £9 

» • # ft* . & M & , « tK & * « f* - 



3JIRWaBl-221394 (2) 

#<£*>oftt£fi£fri. ft5R©«-& - & tf^* 

* # ft « 3d> & » feft*msa*a^too ft & BS 

Sfc © C £: * J f- 7 \ s * 5 ^ & <D * $ ffc it & 
*fa fc&7C8J t * «R * » « -fr - * * ^ - * * * * 

& m Zti b t tt» K t 5: ^ to o ft i£ 

»*€t£K:«ft*£#K. »*nsfe*;*:**c*«sn 

ft & 1 •M^Jt©*^^^^®^*^"^"^*^^^ 



^ama-y^A-to^ftttXtt-^^^^^toc? 
*«ttiiiato^^ftt»«t4 % © -c * 0 

* % W © yj & fC I ft tf „ IS 2t to o ft 3: 3fc ffl 

-t * © -c *s km *t>o $ m x> * mm & 

•X ft < > 47ttoc>ft^B£©ftSJJ5:tt3:'h£<-r& 
4fe t£ *S ft* * 9 * h * a, ? T i 

s±©raa*<i>*<-f&t£#-cft&o 
is © gj a t . 



& i m & ± © tk 

z 7 ^ fl/ J6 O $ 

an u ?t -a 4t x> ^ 
o % -r a % © -c 

« y * 

3£ & . * * 

V r r x , Bt * 
& ^ . St # S 

^?C2 o M 1 
JfeAT ^ ^ "f * 21 

* 7t . m » - 

& to ■=> ft « <b 



K t Z> ft <K 
t ft b to ^> ft 

m -t to o ft u 



ft « 
. -f 

, T 
« O 

L * 
ft * 

t # 

o n 



^rffl^TMtooft^^riamto 



^ ^ ^ A , <^ .s <r 7- S ^ *z 

$f*L^o dftt?0^^^^ 
fiR 5 ft * v> 7>s , tooft&SS 
, Jy. T W D ) J^T. 5 * 

^feoftmxo'm^ - ^ ^ ^ 

fr± . dfe * <fc * * . 

t mm* m m 5L u * it * 

?7 7 sMfc » J* ffl V» ft * o 
pH % -tftfrCi6^ft^^WL. 



—502- 



tfpHtt»l~14„ ftK ft) 2 ~ I 3. *> % i£ E 

Kft 1 0-9 or. WIC*35-60'C, B£ S m 

AffiS (Dk) tt^O.O 1 - 1 0 0 A/dirf, K 

0.1-1 0 A/dn^ttAtHitJio * * # 

*tt«#:5flSfcL-Ctt* * y - K o y 

*^;r, d? ^ -r KC L *> SU b ? * tit W « 

& At * * J6-9tfttt-% asast* t t»c j: k 



pH 



1. 



Ni SO* • 6H1O 
NiC£, • 6H1O 
H,BO s 



2 8 0 ?/-t 
4 5 » 
4 0 * 



3. 



Dk 

Ni S0 4 • 6H*0 

H,BOs 

pH 

Dk 

Ni S0« • 6H,0 

Na OH 
pH 



Dk 

Ni SO* • 6H t O 

Am 

pH 



35I810S 61-221394 (3) 
5.0 

5 5 °C 

5 A/drf 

2 8 0 

4 0 a 
5.0 

5 5 °C 

4 A/d^ 

6 0 ? /t 
12 0 * 

8 0 * 
1 2.5 
5 5 °C 

3 A/drf 

8 0 9/L 
4 0 * 
2 0 ff 
7.0 



Dk 

5. Ni S0 4 • 6H,0 
NiC^i • 6H1O 

pH 

Dk 

6. N i S0 4 • 7H,0 
N i CjL z • 6H t O 
(NH» )»S04 

pH( Ty^^TTM) 

ta £ 

Dk 

7. N i (BF«)i 
H 3 BO. 

pH 



4 0 "C 

3 A/d^ 

6 0 

2 0 * 
15 0 * 

1 0.0 
60*0 

3 A/drrf 

2 5 0 

4 0 ff 
10 0 ' 
8.5 

50t 

4 A/d^ 

2 2 0 

3 0 ff 
3.0 — 4.5 

5 0 - 6 0 *C 



Dk 

8. ^^77; s^BB a- 
NiC^i • 6H,0 
HaBOs 
pH 

Dk 




10. 



Dk 

N i SO* • 6H*0 
N iCZ, • 6H.0 

mmm 1 s* 

H s BO» 
pH 

Dk 



7 A/drf 

3 0 0 

10 * 
3 0 ff 
3.5 - 4.5 

3 0-60 t 

2- 25 K/&nt 

4 5 0 P/Z, 
3 0 b 

3- 5 

4 0 — 6 0 "C 
2-3 A/d»f 

8 0 — 1 5 0 
4 0—110 ff 
5-20 * 

4 0—50 * 
2.8 - 3.5 

5 5 - 6 5 "C 
2-8 A/drt» 



7yft^^t Utt, ^J^flb «j > ^ ^ 7 $ v * 
*^7i'Jy*^, N - 1- ^ ~? * 
\) y >K7 **7* 1 ) y '/if * - 

ij - / f ^ 7 i y 7 ^ , */ } f- J* ~T $ s ** 
7 s ^ i f ^ 7 ; y * 7 »J '/ y * ? y , 

i) y *?y, .y>^A-7-o e^Ti ^ * ^ ^ . 
T ^ ij y ^ 7 y , */ } f- T \ ~s i/ / ?- ^ # 7 ~s ^ 
Y y i^-^T^ ydf 7/, i? t 7- v "7* -y ~r K 
s « ? s ^ if ij y * 7 y , tf-s^fv*?^. 
2 _ ^ h+4'K9-Ji'*';*7'A'7£:'*?>'. f ^ 
y ro ^/v75 y * ? y^^^l^bil* CL *l O 
l &Xtt2<l^J:fciSa*^^^#JB-*-*££tf*-t 

c> ft Z> o 

75: ^ * ±iEL7tT^ y^^y^^^O^^ftt 
4 P//^T. »-*L<Wtl~2 f/X, # K 0.5 ~ 
1 -C * * o 

«f»C»l »&C^» 2»7 5 y%«lt4*^, to 
t;7 / - k»Bd»c*»W-ST? ^^^^^t^^iO^ 

M^«J^r^SS^D??J. fflTF-t 2> t 2>2' - * * =- 
p ; - jw ^ 3,3'" + * * -T * >* * — b y * 2 - 
y yu ?7 7" h^^'/^T-y — 2 - > >^ 77 V h - 

1 ->*f.A.-f^^y-^, 3,3'- 't ^ y ^ a ^ 

* A ttU 7* « ifi . «B *fl . * U !> A , 1.1.3.3 " 
T Y 7 * f * * + 

JE K , 1S27 ;^ y «k 7 yiUfe^^iil'^ 
NaBH* „ KBH* „ f * * v % x K 7 ^ 7 ^ , * * ^ 



ttlEIBS 81-221394 (4) 

R* 

R, - N BHi - W 

I 

Rs 

( {□ u > Ri . R* 5: tf R,« ^rn^ti> 5- ^ & X ^ 

CH,COCH,CH, ) n N(CH,),BH, -(B) 
( {B L * nUl— 4 Olftt^io ) 

CH,-CH t * 
0 BHs - O 

^CH, - CHT 

±Seo^ 3 3ST ^ ^5 ^ tt, ?X O* = * 

8* , ^ * ffc «D » . 7 * h * * 7 7 Z is 

it&yaKimjL-cm* m7 * - * & * mm-r *> 

£ Uitt, 7^ y*7yft^^U4H7y* 
t O ^ ^ , ?R4»Ty*=^Si Uttt, T 
%o & & & k m ^ *t * o 

N -y© 

R, (1) ^ 5R S 1 - 1 8£>&t*T^*^£: 

(2) IK x 8t i i 8oatt7* + *i! 

(3) <&?ti*35»6~18T> 1 §^±07?f a 

ft 3- *r -J- * 35 ; 



(4) # 3R St 3 ~ 1 5 O-^t a it f ^21 ; 
13) # * fi 9 ~ 1 8<D%^mRV^T*m*<£ 

(6) t K a t -y x f ^ 1 ; 

(7) n f b * y r o »? ^ j ; x tt 

(8) * t \s v * * *s yRC/yXn^^ * \s zs * 

r & s . 

(2)#^***>'^£Xtt^<D7K*ISC : F-#£i5® 

^ t ® t& <* n 7t % o ; 
o) -conh, xtt^iommi* : xw: 

(5) R 2 t R» £ -C m * ^ j£ * 



ffRRBS 61-221394 (5) 
# S: ) *> © t: £> > ^l*c 

X©M-- a ^^^^^^ Nor. so* 2 ". ch 5 coo* & 
-t & * o 



Rt — N — R« 
I 

Rj 



Ri ,~ Ri 

© 1 X s © 1 

R, - N - R 8 - N - R« 

I I 

R4 R* 



00 



ill, (ORO'O^^K^^-tv 

R,tt » * St 1 - 1 8 OfilttTA,*^^ M V a 

* ^ -r ^ * ^ , # t * ;u & * & 35 «t 6 -~ l 8 



R* fct -CH,COOH&, -t07Kfl5M^-^^«IK^-C 
* * f KOS^1S5-C2I^K2 0 * r o <b 

x e f±-o^v-f^x % Nor. so* 2 *. CH.COO- 

« m fll * 55 * o 



(5) 




(7) 



CH* 



COOH 



ex 



ONHi 



C/T 
1 

CHi-CH-CHa 
I 

OH 



16) 




CONH, 



<8) 
HOOC 




Br" 



CztU 



(1) 



13) 




N . 

1 oir 

CHs 



1 zir 

CH, 



(2) 



(41 



CHi 



CH, 

COOH 




CuH« 



(9) 



COOH 




CH« 



at* 



CH,SO* 



^N-^CX* 
/\ 

H.C C Ha 



—505— 



WnBBgBl-221394 (6) 



tti) 



C«H B - N "CH, 
ZL | 

CH* 



as 



CHa 
+ 1 

CnHzs — N — CH* 

cu 5 



-<o> 



+ 1 

C u H e — N — CH t CHz-OH 
CZ" I 
CH* 



N CH t CH t CH, N 

/\ ar I V 

H 5 C CHiCH-OH 

CHs CH Z COOH 



CH, 



HO— CH 2 CH2 CH, H3C CH*CH*-OH 
\/ \ / 

HO-CH.C& X CH,CH,-OH 



J:5r>U^S?4^T^^ = i>^ffiW:. ■*©!«* 

* a* r « Jfl L -c 2a^-h^i®^^-t:ffl^^^ * 
u» o * © « tni 3fc tt <& -f L % fttt 3 n 4 ^ . 0.01 
— 10 9/1, „ # ic 0.1 ^ 1 t-r&cfc^iff* 

* s> o § ffic * ttffl -r *> *> © tr & ^> t . 

« tf & * * # ft « tt » to-^6«SIK:**3*L 

0i *fcft . A^iOs , SiO, , ZrO» . Tid • ThO, . Y 2 0 8 . 
C«O t *©HMfc*U Si.Ni.TiN.HN.C-HN « © 9 ft 



ft, TiC ,WC , SIC .CrjC, . B 4 C , ZrC ^ © ^ <t ft - 
ZrBt , Cr,B 2 ^ © 699 ft ft , K»C7yftl», -f -r 
K^©^^©(^555^> MoS, . -t © 16 © fc* 8* 
j& ^ h 7 7 ^ ^ a jfi//^07^^ffl 

fflK ^rfS^^^flS. J'*??'**** © ffe © 

*9*fllfft» 43rfI&S©* 
*©<&©*&&***#. i^o^iHl^ 

* giie^ta^^L-cn^^j&so.o 1 - 

2 0 0 /*m.*&lt0.1~20/im <D % <D fa ft ~T Z> 
ZL t itWt L < * «tit L-Cttt^ 0.0 1 - 2000 
/*m JSK 0.1 - 6 0 /im CD^CD^teffl^&^t^*? 

tf> O $ flfc 1 4* 5 - 5 00 7. «C 2 0 - 1 00 

4 fc> . $ % B ^ 1^ t , 1251-^^^^^^^ 



^ . 1.3. 6 - ^ 7 * ij y h M^* y®t h 'J f 
a. , ^ ^ -e a, * y 7 ; K „ 3 ,3 - ^ * ^ ^ 0 

t? * ^ h ij t^«R»t h U D a, 3£ M 

« & ^ * y ? wl ^ nmm. ft««^w*«n, 
cne>©iaxw:2a^j:*»«o.o 1-1 o 

7/4 . # K 0 . 0 1—0.3 9/L> OfSB-C^^T^t 

o^^a^©ft*^^*<S:T5-^7t!J. »D^,tcx^ 
K ft * ^ u « * 3t , IE K tt St * «fe * (£T ^ -tf, 

f f- ~s - 1,4 - *S * — % 7- a ^ ^ ^ 3 — ^ , 



2 - 7* ^ >- - 1,4 - ^^--/ufCxfi/yt*'/ V 
fro i^i/y^^-y KtffUDL/tit^i, T xx ^ 

* * ^ r % ttm Lftit<£%D . - 

3,3 - ff-;*-v/7-a * - h "J A. % * ^ IJ y % |E 

1 - 

i^ L ^T^y-2-^°t?>', l-tfJTt'TS 
y-4 - fc Ka^>-2--7"atf^, l - */ f- 
»> T $ S - 4 - K o t -X ■ 2 - ^ o t? y 4 f i 
1^ o t t ^ ; t i/y|t#*tT^ y r -fc f 

^T^^-^m^mTsk^ix. c ti b <o i s Xtt 2 

"C T $ y T-k^i/^^b^-^. t t y T -fe* 

^-i/^T^=3-/w^>$ff7^(cffl^^n^o -t ® fio 

T^4* & t L<. 0.0 1-0.5 

% # k: o . o i -o.3 r/z @ « ^ & £ T £> * 0 

*§6^K:#*toc>$:fri£ttJ:aBL7tX 5 |C T $ 

i + - + &te<Dmm&&* & ^ »? ° - ^ . sb 
it to o % % (c w m. <? n * to o $ & si' 

^ jfi^ 1 - 1 0 0 /iffl^K 5 - 2 0 /tm £ 

■r z c t # $7 * L ^ o 

T7 0 0- 8 0 00^*^^0 £0{gKf±EE3S^ 
flJttf^§ltT4 0 0 °C , 1 



9*18108 61-221394 (7) 
^fr-t& i m^ — * ^^toot^xn-y ^-^^^ 

to^$fKlC^OTL^toC>$^*ffi^-C^too$^ 
^r^^toot-r^^o-c. e e j& 6 tft to o t * 

«tooSfc?T4$%0"Cfe*tf** C <D <fr & to o 

L-Ctt, * * - ^ , ^ . ^ * * A,, 3 

^ ^ K S $& * T A' ^ - ^ ^.t. iT.b©^^^©^ 

tr s ^ *s > ft tft ^ ^ ^ * ¥ ^ ^ * * * * - 

ItlR ~ * * »- * i'OTAfeto^l^lKt^iXHtl 
^»tt»ffi*ffl^-c%J:v^^* - y « * - * 

fl| 51 s y ^ , f d? 7 7 'f ^ K - i3 — * 

*± y * - V y^^too^ KiiSMOIiStt 

3Cfewt^to^n7tv> 0 e®c.£ttffJ8afcrcxo-t 
^ss^oto^t&M^&'ffc^n-tS!:!?-*'**: fc a* 
4> * < . ^nrcx^T%^j**$&tf*ft-hL7t4>o 
t & * 0 itc, *&WKxz>it>^>*nmK*Eitt 

% W <Q *h & 

^ ^ m n t $ ^ tk y it & ifo x ~r $ y ^ 

^ ^ ^A"g*£too ^^*^^-r^toC5^%i*m^i 
to ^> $ -r z> c t * ft f» * % o t , 

ti X \s> 2> t # K . «3 » . #*553t£, JB J3 <£ . « 
507 — 



HIRBS 61-221394 (8) 



tk^> sta^a 

E& 99 "t £ # , *:$6^W:Tf2©^*S 
% © X W: * v> » 

c n m m 1 3 

ASTMD- 2714-68 E£ 1R © 6.3 5 
*^*:&26C>£&?£ L "C JB^ 
* * , 7K «St U * . T 32 ffi 

Cf«>o4*ttt«ai=y * ^ 26 

x> o s g & at 

NiSO* • 6«rO 
NiCXt ■ 6H z O 
H*B0 3 
SiC 

N - ^y^/u-^f y 
pH 



. ^ © « 
4 ^J^i- * /t 26 
& £ £ # T * £ o 

#J (C ffiQ BR 3 *v * 



26 ^> £ # 



7t o £ *l « .HS « 

2 8 0 9/t 

2 0 " 

4 0 ff 

5 0 ' 
0.3 " 
0.5 * 
5.0 



3 A/<W 
4 5 °C 

~ y <!r A* 
2 5 Mm 



26o£iBffi 
26o£B*iS£ 

SiC (D it. H> K a-BN * 4 0 9/JL M A. * ^ > ^ 
7 ; y »K 7 ^ Oftt> ]) K F *J / f~ -A* T $ s * y s 

K « 21 26 ^> $ fr * o 7t 0 
C £S * 3 3 

SiC <D ft *) K # V h 5 7**° =. <f- \s is 100 

£ %x % ft r r ~y * Y U yt^ry*-!)^ 

ratarcL^M26o£%>K:m2l26:p£ * ^ -cp ?t o 
C *J6ffl4 ] 

£ * ?7 75: O it o 




C it tt*0 i 3 

TEfiiofe^^ & *>• *> o $ fkQrtnmm t 

f3) « © ® 5£ * y^3:*£26^£^<!; - ^ 

26 o $ te«a# 

2 8 0 7/4 
2 0 » 
4 0 * 
2 * 
0.2 9 

pH 5.0 
26Q$&ffr 

260$©ffi 45 t 

at # a » 

» S 

26^>$S3# 2 5 /«m 

C it « #J 2 3 



C it « #l 3 3 

Jt«f«J 1 0 260 $ «K SiC 4 5 0 9/t * m tm U . 

« 4i tt ifc « #0 l ililtlt^toos^Kia* 

C it tt fHJ 4 3 

it ® f«I 1 Ofeo$^K«-BN 3: 4 0 0 9/L & fln 

OTt^ttttitl*fl)l t^KU«^^^ 

C Jfc««5 3 

it £fc 00 1 <D 26 *P $ ft K ¥ 7- h x 7- 

u v 1 0 0 9/1, t r v * h l ) fi-fisT^*:—*? 

A ^ a U K 0.5 t gSjfl S^afc^Oft&tt 

rf^^KZ^ftra^frfrfc^Tt^^ttitlSfDl <h 

c it « m e 3 

?7 * o 7t o 



ttBflBg 61-221394 (9) 

A a \) K 0.5 9/L t * mm U^M^ttifc&^J 6 

ff a gj 

o 3 - s y jr (Dow Coming) tt 38 LFW - 1 Ifi 
I* t» * ffl ^ -C ASTM D-2714-68ttS£^. _bi5S> 

©:*:2i*-T:ia^#S:Rc 27-33 m t LtjBft^J?: 

ffiffl^fK72 5 0 0 0 (sl*r K# 



3* 1 









i 

2 


4.5 X 1 O"" 6 
3.4 X 1 0"* 


m 


3 


0.7 X 1 <>"' 




4 


2.2 X 1 0"* 




1 


5 3.3 X 1 0" 6 




2 


6.9 X 1 0" 6 


it 


3 


2 8.8 X 1 0* 




4 


1 2.3 X 1 0" 6 




5 


7.2 X 1 O"" 6 




6 


1 0.5 X 1 0" 8 


m 


7 


9.0 X 1 0" 6 




8 


7.3 X I 0" 6 




9 


4.9 X 1 0** 



ft 9 A * A » ^ 



g> ffl 

NlC^t • 6H.O 2 5 



2 1 * 



pH 



5.0 



70t 
^ * — 7 - 
2 5 Am 



C it ? 3 

it^^j6 otoo§«K sic t 5 o f/t mm Lit 
£l tt Jfc « ffl 6 t ^«^clt«i6^^^iil» 

C ifc tt 09 8 3 

*) O £ * 'ft it ^> -ft o 
C Jk*f»9 ^ 

1/ ^ 1 0 0 t K «T ^ Y 'J >^^uT^*=«> 



